Age-related changes in cholinergic neurons in the laterodorsal and the pedunculo-pontine tegmental nuclei of cats: a combined light and electron microscopic study.
In aged cats, light microscopic studies revealed significant decrease in the soma size of choline acetyltransferase (ChAT)-positive neurons in the laterodorsal and pedunculo-pontine tegmental nuclei (LDT and PPT), compared with adult control animals. In addition, a significant reduction of the total dendritic length and total dendritic segment number of ChAT-positive neurons was detected in both the LDT and PPT of aged cats. However, in contrast to the changes of soma and dendrites, no significant changes in the number of ChAT-positive neurons in aged were found comparing to that in the control cats in both the LDT and PPT; nor were there differences in the staining intensity of the somata of neurons in the adult and aged cats. Electron microscopic analysis highlighted degenerative changes in cholinergic neurons in the LDT and PPT of aged cats which included somata with intracytoplasmic vacuoles, darkened mitochondria, depletion of dendritic microtubules and severe demyelination of axons. These data indicate that profound atrophic changes occur in cholinergic systems of the LDT and PPT as a consequence of the aging process. These alterations likely reflect the cellular bases for the age-related changes in REM sleep that occur in old animals.